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ABSTRACT A critical appraisal and clinical application of Connolly SJ, Milling TJ, Eikelboom JW, et al. Andexanet alfa for acute 
major bleeding associated with factor Xa inhibitors. N Engl J Med. 2016;375(12):1131-1141. doi: 10.1056/NEJMoa1607887. 
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Clinical Context 
Clarence Williams [pseudonym], a 78-year-old African-American male, presented with mild chest pain and 
shortness of breath. He was found to have bilateral pulmonary emboli, diagnosed by CT pulmonary angiogram. 
One month prior, he underwent a bifrontal craniotomy and gross total excision of a pituitary macroadenoma with 
a long hospitalization. Past medical history was also significant for hypertension, coronary artery disease, central 
hypothyroidism, hypothalamic-pituitary-adrenal suppression, and type 2 diabetes mellitus. CT head was negative 
for an acute bleed and he was started on low intensity heparin. Medical decision-making then trended towards 
maintenance of anticoagulation. Mr. Williams was initially agreeable to using apixaban, a direct oral anticoagulant 
(DOAC), for treatment once his condition stabilized. Due to the inconveniences of regular blood checks requiring 
constant transportation, Mr. Williams preferred the more expensive apixaban over warfarin. Given his 
comorbidities and age, he stated a desire to limit the amount of medical appointments requiring travel. However, 
the neurosurgery team consulted for Mr. Williams’ case recommended against apixaban due to the high risk for 
major bleeding. Per neurosurgery, the patient was started on enoxaparin with a bridge to warfarin due to the 
convenient reversibility of warfarin in the case of intracranial hemorrhage. The primary care team wondered about 
the efficacy of potential options for reversing direct oral anticoagulants, given that Mr. Williams’ or iginal treatment 
preference was apixaban. 
Clinical Question 
What is the efficacy of reversing factor Xa inhibitors in the case of intracranial hemorrhage? 
Research Article 
Connolly SJ, Milling TJ, Eikelboom JW, et al. Andexanet alfa for acute major bleeding associated with factor Xa inhibitors. N Engl J 
Med. 2016;375(12):1131-1141. doi: 10.1056/NEJMoa1607887 
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Related Literature 
Utilizing PubMed Advanced Search Builder, title and abstract terms used as input included “factor Xa inhibitor” AND “major 
bleeding” NOT “atrial fibrillation”. As of September 2018, the search returned 99 total citations; 42 of these were clinical trials and 
were reviewed for application to the question. The Clinical Queries and Similar Articles options on PubMed were also employed  to 
ensure all pertinent articles were reviewed. Although there is significant research on direct oral anticoagulants, the ongoi ng trials to 
discover an efficacious option for apixaban reversal narrowed this search. UpToDate was used as an adjunct for informational 
purposes.  
Tao et al. conducted a retrospective study that determined the safety of 4 -factor prothrombin complex concentrate (4F-PCC) as a 
reversal agent for patients taking factor Xa inhibitors.1 The rate of thromboembolism in 43 such patients was 2.1% (1/43), with the 
authors judging the 4F-PCC to be acceptable as a viable reversal option. However, establishing the safety, rather than efficacy, of 4F-
PCC for anticoagulation reversal was the primary goal of this study, so this article did not fit the clinical question asked.   
Di Nisio et al. explored the predictive risk factors of major bleeding in patients receiving rivaroxaban or heparin and vitamin K 
antagonists for treatment of venous thromboembolism.2 This study analyzed data from phase III randomized, open-label trials. Older 
age, black race, low hemoglobin concentrations, cancer, and antiplatelet or non-steroidal anti-inflammatory drug therapy all 
contribute to a higher risk of major bleeding events. Because this study was not specifically targeting the reversal of facto r Xa 
inhibitors, it cannot answer the clinical question.  
Gomez et al. performed a prospective, non-interventional, phase IV study of thromboembolic and bleeding events in patients being 
treated with rivaroxaban following total joint arthroplasty.3 The study demonstrated that rivaroxaban was protective against 
pulmonary embolism, our patient’s clinical problem. However, our patient underwent craniotomy and not arthroplasty, so our 
patient does not match this study’s population. 
The article by Connolly et al. is a prospective study of andexanet alfa in 67 patients receiving a factor Xa inhibitor who developed 
acute major bleeding.4 This ongoing, multicenter investigation aims to address the efficacy and safety of reversing factor Xa 
inhibitors with andexanet alfa to achieve effective hemostasis. It is the most current study relevant to our patient’s preferences and 
health risks and no other studies investigating the efficacy of andexanet alfa are published. Therefore, it is the best artic le to tackle 
the clinical question asked. 
Critical Appraisal 
The article by Connolly et al. is a prospective study of andexanet alfa in 67 patients receiving a factor Xa inhibitor (apixa ban, 
rivaroxaban, edoxaban, or enoxaparin) who developed acute major bleeding. The purpose for  this ongoing investigation is to 
evaluate andexanet as an efficacious reversal agent for factor Xa inhibitors.  
Connolly et al. performed a single-group cohort study instead of a randomized clinical trial due to logistical and ethical issues. There 
is no standard of care established for reversal of anticoagulation from factor Xa inhibitors and it would be unethical to use a pla cebo 
control in the case of uncontrolled major bleeding. Because this was a single -group cohort without a control, statistical analysis of 
risk reduction and number needed to treat are not calculable.  
The 67 patients enrolled in the study had a mean age of 77 years and all of them had a thrombotic event and cardiovascular di sease 
history. Patients were only eligible if they were at least 18 years of age and underwent treatment with one of four factor Xa 
inhibitors. Enrollment was limited to those who developed severe bleeding who required urgent reversal of anticoagulation. 
Because the criteria are restrictive, it is difficult to examine a representative population sample, which diminishes the statistical 
power of the study.  
This study analyzed the safety of andexanet in all 67 patients. Investigation of efficacy included only 47 of these subjects who met 
criteria for baseline anti-factor Xa activity determined through chromogenic assay, or acute major bleeding. An adjudication 
committee assessed the severity of bleeding and established the specific inclusion criteria. As this study is ongoing, the au thors 
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should continue enrolling patients in order to achieve better statistical power for efficacy and safety analyses. The Level of Evidence 
is 2 according to the SORT criteria based on a cohort study.5 
Notably, this research is financially supported by Portola Pharmaceuticals, the developer of andexanet alfa. Therefore, there is a 
potential funding bias in this study, but it is difficult to determine how much of an impact is present.  
Regarding efficacy, the authors determined that 37 of their 47 patients (79%) achieved excellent or good hemostasis in the 12 hours 
following andexanet administration. The terms excellent and good were both considered effective, versus poor or none which we re 
considered not effective. For intracranial bleeds, excellent and good were def ined by increases in hematoma volume of 20% and 
35% or less from baseline, respectively. Serial CT or MRI scans compared the changes in hematoma volume from baseline at both  1 
hour and 12 hours following infusion. Of the 47 patients, 20 were those with intracranial bleeding, with an 80% achievement rate of 
excellent or good efficacy. 
The patient population for efficacy in this study was similar to our patient in question. His age (78) and body -mass index (29) were 
near the means (77 and 28.8, respectively), his indication for anticoagulation was pulmonary embolism (9% of patients), and his 
medical history included diabetes mellitus (36% of patients). While our patient had other characteristics that did not match the 
majority of subjects in this study, such as white race and atrial fibrillation, he did not have any features that would have prevented 
him from enrolling in the trial had he been treated with a factor Xa inhibitor and developed an acute bleeding event. Therefo re, the 
results of this study can be applied to our question. 
Clinical Application 
This study by Connolly et al. demonstrates that 79% of patients achieved excellent or good hemostasis following 
andexanet administration, due to rapid reversal of anti-Xa activity. Mr. Williams was initially amenable to using a 
factor Xa inhibitor for treatment of bilateral pulmonary emboli. His preference of the more expensive apixaban 
over the reversible warfarin was rooted in the inconvenience of regular blood draws to monitor anticoagulation. 
As an elderly gentleman with extensive medical comorbidities, constant travel to-and-from appointments was an 
impeding factor in his decision. Unfortunately, his preferences did not outweigh the neurosurgery team’s 
recommendations.  
Mr. Williams does fit the appropriate enrollment profile that is concordant with the subject population of this 
project. The advantage of applying this research to clinical practice is to establish a viable option for reversing 
factor Xa inhibitors in the case of acute major bleeding. Although our patient’s medical management ultimately did 
not include a factor Xa inhibitor, this article addresses the clinical question. This study is still ongoing, but the 
preliminary results are promising and suggest that the status of andexanet alfa as an efficacious reversal agent is 
on the horizon. 
Learning points: 
1. Andexanet alfa is a modified human factor Xa decoy protein specifically designed to reverse factor Xa 
inhibitors. 
2. For patients on factor Xa inhibitors who develop intracranial hemorrhage, andexanet alfa is a promising option 
for reversal. 
3. Further research is warranted for establishing the efficacy of andexanet alfa as a reversal agent. 
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